Background: The highly burdensome effects of kidney failure and its management impose many life-altering changes on patients. Better understanding of successful coping strategies will inform patients and help health care providers support patients' needs as they navigate these changes together. Methods: A qualitative, cross-sectional study involving semi-structured telephone interviews including open-and closed-ended questions, with 179 U.S. patients with advanced chronic kidney disease (CKD), either not yet on dialysis ([CKD-ND], n = 65), or on dialysis (hemodialysis [HD], n = 76; or peritoneal dialysis [PD], n = 38) recruited through social media and in-person contacts from June to December 2013. Themes identified through content analysis of interview transcripts were classified based on the Coping Strategies Index (CSI) and compared across groups by demographics, treatment modality, and health status. Results: Overall, more engagement than disengagement strategies were observed. "Take care of myself and follow doctors' orders," "accept it," and "rely on family and friends" were the common coping themes. Participants often used multiple coping strategies. Various factors such as treatment modality, time since diagnosis, presence of other chronic comorbidities, and self-perceived limitations contributed to types of coping strategies used by CKD patients. Conclusions: The simultaneous use of coping strategies that span different categories within each of the CSI subscales by CKD patients reflects the complex and reactive response to the variable demands of the disease and its treatment options on their lives. Learning from the lived experience of others could empower patients to more frequently use positive coping strategies depending on their personal context as well as the stage of the disease and associated stressors. Moreover, this understanding can improve the support provided by health care systems and providers to patients to better deal with the many challenges they face in living with kidney disease.
Background
At the end of 2013, there were 655,435 people in the United States with kidney failure, an increase of 68% since 2000 [1] . Treatment options for kidney failure include kidney transplantation (2.6% of incident patients in 2013) and dialysis (97.2%) [1] . Chronic kidney disease (CKD) requires a multi-faceted treatment plan that impacts many aspects of everyday life, including diet, fluid intake, time available for leisure activities, and selfmanagement of multiple therapeutic interventions and medications [2] . CKD patients often also have to deal with several other chronic comorbidities, especially diabetes, hypertension, and cardiovascular diseases [3, 4] . These patients also face the challenge and burden of the intrusive and irreversible consequences of kidney failure on their physical and mental health, as well as on their quality of life, including the impact on their family, lifestyle, relationships, and employment [5, 6] .
The clinical effects of kidney failure include fluid retention, anemia, elevated blood pressure, bone and mineral disorders, accelerated cardiovascular disease, and sexual dysfunction [7, 8] . The effects of kidney failure and its treatment, the lack of a cure, and the impact of treatment options on lifestyle and well-being contribute to a sustained source of stressors in the lives of these patients [2] .
While CKD onset is most common later in life (mean age 62.5 years in the United States [1] ), some patients develop kidney failure in childhood, resulting in a lifetime of managing the disease and its impact on their lives.
Coping is a response mechanism used to regulate the effect of different types of life stressors on physiological responses [9] . There is some evidence that coping strategies employed by individuals in dealing with chronic diseases could help explain some differences in their disease survival rates, as well as their ability to adjust to the challenges experienced while living with chronic diseases [10] . For example, a recent study suggests that optimism may have a direct physiological effect on the neuroendocrine system and on immune responses, while also having an indirect effect on health outcomes by promoting protective health behaviors, adaptive coping strategies, and enhancing positive mood [11] . A qualitative study of Thai CKD patients in California suggests that spirituality or religiosity is an important means of coping for these patients [12] .
Tobin et al. proposed that there is a hierarchical structure to coping strategies ( Fig. 1) [13] . These are described as the primary, secondary, and tertiary subscales in the Coping Strategies Inventory (CSI) that has since been used to develop patient-reported outcome measures for coping [9, 14] . At the primary level, this factor structure includes eight coping strategies [13] . At the secondary level, each of the primary categories is classified into either problem-focused coping or emotionfocused coping. Problem-focused coping relates to actions that are taken to alter the source of stress, while emotion-focused coping addresses the emotional distress or the emotional response associated with the source of stress [15] . Coping efforts are categorized at the tertiary level as either engagement or disengagement strategies. Engagement involves confronting stressors and is believed to reduce the impact of long-term physiological and psychological stress. Disengagement strategies rely on avoiding undesirable stressors which often have short-term benefits, but might cause longer-term problems. The CSI questionnaires developed based on this framework are widely used to assess coping in various contexts [9, [16] [17] [18] [19] [20] . A prior analysis of CSI data from an international cohort of HD patients found that in the US engagement strategies were used more often than disengagement strategies. However, PD and CKD patients may face different sets of challenges. Close-ended survey responses are valuable but do not provide the richness of information, such as how these coping strategies are being applied in the context of the challenges faced by these patients. Additionally, survey questions could Fig. 1 Schematic of the classification of primary, secondary and tertiary subscales within the Coping Strategies Index. *This primary subscale was not identified in our data potentially prompt a response with no opportunity to qualify it.
The Empowering Patients on Choices for Renal Replacement Therapy (EPOCH-RRT) Study, supported in part by the Patient-Centered Outcomes Research Institute (PCORI), was designed to empower kidney disease patients by providing relevant information that was systematically derived from other patients' experiences to promote shared decision making on dialysis modalities. The primary aim of the EPOCH-RRT study was to develop a dialysis decision aid, that is now publicly available (www.choosingdialysis.org). The current work leverages data collected during EPOCH-RRT and describes the results of the analysis through the lens of the CSI framework to investigate how patients cope with kidney disease so as to inform health care professionals and to support patients in managing their chronic conditions.
Methods

Study design
The EPOCH-RRT study was developed to understand the decision making process in selecting treatment options from the perspective of the CKD patient. It involved a collaborative approach between academic researchers and an advisory panel (AP) of nine patients and family members, as well as health care professionals (nephrologists, social workers). Kidney disease patients participating on the AP co-designed and pilot-tested the interview protocols [21] , met periodically throughout the study to provide input on the analysis, and helped to interpret findings as it related to the development of the decision aid. Protocols used a mixed-methods approach comprising primarily open-ended and some closedended questions, including yes/no, categorical, and Likert-type scales (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) . Participant information on demographics, clinical history, and patients' perception of their health status were also collected at the time of the interview. Interviewers were trained and followed the interview protocol, in both content and sequence, to ensure uniform data collection.
Recruitment of participants
Inclusion criteria were: (a) age > 18; (b) eGFR <25 mL/ min/1.73 m 2 or on dialysis (HD or PD) for at least three months. Individuals who had previously had a kidney transplant were not excluded. A total of 181 interviews were conducted and 180 were included in this analysis; one interview was excluded because the participant was the only one receiving care outside of the U.S., where clinical practices, social, and cultural factors may be different. Participants were recruited both through nationwide web and social media (Facebook) outreach and in-person by study team social workers in Southeast Michigan renal clinics and dialysis units, as described previously [21] . At the time of the interviews, 65 participants were CKD-ND, 77 were on HD (65 in-center and 12 home), and 38 were on PD. All study procedures were approved by local institutional review boards (Ethical and Independent Review Services E&I #13016, Henry Ford Health Systems IRB #8144, University of Michigan IRBMED HUM00073058), as appropriate.
Data collection
The semi-structured interview protocol included questions and probes on experience living with kidney disease, aspects they found most bothersome, how they dealt or coped with their problems, and their decision making involvement with treatment options [21] . Between June and December 2013, two trained interviewers conducted telephone interviews that were digitally recorded and transcribed. Each interview lasted 30-45 min.
Data analysis methods
Of the 180 interviews, 179 people had responded to the question, "How do you cope or deal with your kidney problems?" All responses were manually coded by two independent coders to identify common themes using content analysis. Coders discussed and resolved discrepancies to achieve consensus. During the analysis, a codebook of theme categories was created, shared among coders, and added to as new themes emerged directly from patient responses. Coders conferred multiple times regarding patterns and themes until no new themes were identified and saturation was reached. Each theme was counted only once for each individual even if it was identified in more than one context. Some themes were identified based on the tone and attitude underlying the response rather than the specific quote, e.g., in a few (2-3) cases where the respondent joked about their condition, the coders agreed, based on the larger context of the response, that these patients were using humor to cope with their disease. Responses were entered into NVivo 10 and common themes were identified across all patients. Once consensus was reached, the final list of 38 themes was classified based on the CSI framework into primary subscales, from which the secondary and tertiary scales were derived. Similarly, themes were generated from all the responses from the same group of patients to the question, "Now I'd like you to think about your kidney problems in general, what bothers you most about having kidney disease?"
Results
Demographics
CKD-ND patients tended to be older (mean ages in CKD-ND = 63.4, HD = 55.8, PD = 50.4), had more female respondents, were more frequently diagnosed within the last year, more often felt they were in poor health, more frequently expressed limitations in daily life, and more often had three or more chronic conditions compared to HD and PD patients. More CKD-ND and HD patients were recruited in the study than PD patients (Table 1) . Some had prior dialysis experience different from current treatment status.
Bothersome aspects of a kidney disease diagnosis
The most commonly eluded to bothersome aspect of having kidney disease was the time spent on dialysis.
Dialysis was perceived as a limitation by those already on dialysis and dreaded by the CKD-ND patients. One HD patient said, "The time spent there [dialysis center]. I'm not excited about those sixteen hours; I could use 'em doing something else." Patients were also bothered by diet restrictions, inability to travel freely, the lifelong, incurable, and fatal aspect of the diagnosis as well as the inability to control disease progression. For example, one participant said, "I think renal patients probably have one of the strictest diets that exist… most of the stuff I like, you know, I'm not supposed to eat." Meanwhile, for another patient, what bothered them most was, "So it's just the-the fact that this thing won't go away, it's my whole life, it's always there." Several patients alluded to the wait for a kidney transplant, as one patient declared what was most bothersome was, "waiting for so long, on the list that I'm on, for a kidney." Patients were troubled by aspects of the disease that impacted their daily life like employment and independence; some were bothered about not having taken care of themselves prior to the diagnosis, loss of control, limited treatment options, symptoms, financial concerns, physical appearance, and social acceptance. One participant described it as, "something that bothers me is that my family doesn't understand and I can't explain it to them in words because there are none to describe each day's random changes to the condition." Responses to this question clearly indicate that kidney disease has a serious impact on the life of patients and these patients have to deal with many long-term physical, psychosocial, and financial stresses.
Coping themes and classification of themes
The distribution of coping themes across HD, PD, and CKD-ND patients is described in Fig. 2 . Seventeen of the themes were common to all three sub-groups; however, each sub-group also had some distinct coping themes. For example, the theme "Compartmentalize and only deal with what I have to at that time" and "Perspective -realize it could it be worse" were two themes that were only identified among PD patients. A PD patient dealing with three or more chronic conditions said, "I think I compartmentalize. I deal with what has to be dealt with, and then push it aside, when I've dealt with it. So it doesn't interfere with my day-to-day life." "Helping others with kidney disease," "staying preoccupied during dialysis," and "be aware of your own limits" were common themes that were identified exclusively among HD patients. There were six themes identified only among CKD-ND patients, and each was unique to a particular patient. All the themes were then classified based on the CSI framework. None of the themes fit under self-criticism, and therefore only seven primary subscales were used. The most frequently identified themes for each of the primary subscales and examples of quotes for these themes are described in Table 2 . "Take care of myself and follow doctors' orders," "accept it," and "rely on family and friends" were the most frequently used coping strategies overall. Individuals sometimes used multiple coping themes that were either in the same primary subscale or across different primary subscales. For example, a female CKD-ND patient when asked how she coped said, "I take a Celexa every day and I try not to take Xanax. I have point-oh-point-twofive, I think it is Xanax and she said try to keep it to not more than two a day. And I try to spread it out over the week that I only take about three times… And I have god and I have a fantastic family. If it wasn't for that I don't know what I would do."
Primary subscales by demographics Table 3 describes the percentage of individuals in different demographic groups relying on coping strategies (themes) classified based on the CSI framework. A decrease in percentage of individuals using social support to cope with their kidney disease was observed with increasing age. Within this primary subscale, those less than 45 years most frequently used "rely on family and Feel fine, don't need a way to cope "I hope…to get better…the doctor says that it wouldn't get any better so I guess the dialysis is …the way to keep you alive."
Resigned but hope it will get better Wishful thinking friends" and "spiritual/pray" themes. For example, a young male on PD said, "my faith has helped me to accept things." More women used social support (34%), with the biggest difference being in the "talk with others about my feelings" theme, and cognitive restructuring (55%) than men (28% and 45%, respectively). Meanwhile, a slightly higher percentage of men (49% vs. 42%) resorted to problem avoidance, typically with the "ignore it" theme, than women. A greater percentage of black patients cited cognitive restructuring strategies (57%), especially "keep going," than any of the other primary subscales. Among those resorting to disengagement strategies, white patients most often referenced the "ignore it" theme and more frequently used problem avoidance. Other races cited disengagement strategies distributed across several themes including "try not to focus on it," "I don't worry about it," "don't have a way of dealing with it," and "feel fine, don't need a way to cope." Social support was a more commonly used strategy among non-whites (>36%) than white patients (24%); in particular, the "spiritual/pray" theme was referenced by 24% of black participants compared to 4% by white participants.
Network of coping strategies
Many individuals used multiple coping strategies, spanning both problem-focused and emotion-focused strategies and sometimes within the same primary subscale or across different primary subscales. The linkages across primary subscales were complex, as illustrated in Fig. 3 , panel a. Some individuals used strategies that could be classified under three distinct primary subscales. Problem solving and cognitive restructuring strategies, both problem-focused engagement strategies, predominated and included considerable overlap with social Fig. 3 Network of coping strategies used by individuals, by subscales. Black dots represent individuals. Lines connect individuals (black dots) to one or more of the engagement (red square, diamonds, and red circles) and disengagement (blue square, diamonds, and blue circles) strategies used by that person within each of the coping subscales (Panels: a -Primary; b-Secondary; c-Tertiary). In panels a and b, circular nodes represent problem-focused strategies (red circles: problem solving, cognitive restructuring; blue circles: problem avoidance, wishful thinking) and diamonds represent emotion-focused strategies (red diamonds: social support, express emotion; blue diamond: social withdrawal). In panel c, the red square represents all engagement strategies while blue represents all disengagement strategies support. This is further highlighted in Panel B, with the majority of individuals linked to the problem-focused engagement subscale with some overlap with other secondary subscales. Only seven individuals used strategies that crossed more than two secondary subscales. Engagement strategies were far more frequently used for coping compared to disengagement strategies, with less than 10% using disengagement strategies exclusively (Fig. 3, Panel c) .
Coping strategies by current treatment modality
We compared coping strategies by the three treatment modality sub-groups, HD, PD, and CKD-ND (Table 4) . HD patients relied more heavily on social support compared to CKD-ND and PD patients. HD patients used fewer types of disengagement strategies, with no individuals using strategies that were classified as either social withdrawal or wishful thinking. CKD-ND patients, at the individual level, used the most diverse set of coping strategies, with at least one or more individuals using each of the primary subscale categories.
Coping strategies by time since kidney disease diagnosis, number of chronic conditions, and self-reported health limitations Some interesting differences were observed at the secondary subscale level based on time since kidney disease diagnosis. Overall, strategies classified as problemfocused engagement (PFE), comprising cognitive restructuring and problem solving, were most common across all groups (73%-85%). For example, a 75 year old female patient was classified as using problem-focused engagement based on her response, "I go religiously every month for my lab work and we have a wonderful doctor and nurse. The next morning you can call in and get a read-out on the lab, renal lab work." Use of emotionfocused engagement strategies was more variable across different sub-groups, with those diagnosed with kidney disease between 1 and 10 years ago tending to rely less (<30% of patients) on emotion-focused engagement strategies (EFE) compared to 38%-48% in the other groups. Additionally, those who had been diagnosed with kidney disease 6 years ago or earlier were less likely to use disengagement coping strategies. To further investigate factors that might separate the use of engagement versus disengagement strategies, coping strategies were compared across people with zero, one, two, three, and four or more other chronic conditions. The data suggest that those with no other chronic condition were more likely to rely only on engagement strategies (100%) to cope with their disease and very few resorted to any disengagement strategies (8.3%). A larger proportion, typically around 20%, of patients with one or more chronic conditions, used disengagement strategies.
To explore whether coping strategies vary based on the perceived impact of patients' health condition on daily life, we compared coping strategies by responses to limitation on daily activities. Both those who answered "yes" as well as those who answered "no" used problem solving and cognitive restructuring strategies. However, those who felt that there were limitations on their daily activity tended to rely more on social support (37.3%) than those who did not (20.0%). Meanwhile, those who felt no limitations in daily activity were more likely to use the disengagement strategy of problem avoidance (26.7%) than those who did feel that their daily activities had been limited by their kidney disease (16.1%). This observation is consistent with those who reported their health status to be "poor," among whom there was greater use of social support and less frequent use of problem avoidance strategies compared with all other groups.
Discussion
There are no established standards for addressing personal stressors and supporting effective coping strategies for patients dealing with kidney failure and its long-term impacts on their lives and lifestyles. Other studies suggest that the diet and fluid restrictions, psychosocial stressors such as loss of independence and social stigma, pill burden and depression, fatigue, financial burden, travel limitations, and impact on employment and relationships force CKD patients, both prior to and after starting dialysis, to develop individual strategies to navigate the changes that the disease demands of them [4, 6, 12, [22] [23] [24] [25] . Patients with kidney failure often feel better after starting dialysis and this is reflected in our patient cohort where CKD-ND patients more often felt they were in poor health than those on dialysis. The interviews with patients in the EPOCH-RRT study provided additional evidence that there are various sources of bother and stress associated with the disease and treatment choices. The aspects of the disease that these patients found most bothersome align well with other published work, including the prevalence of a perception that external factors, "powerful others," control favorable outcomes [26] , which is reflected in themes such as, "loss of control," "incurable, fatal, lifelong," "no control over disease progression," and "lack of progress in technology and treatment" in this study. A higher score on internal locus of control, i.e., perceived personal control over favorable life and health outcomes, was shown to be positively associated with mental quality of life components among hemodialysis patients using the respective survey instruments [27] . The use of the CSI framework in this study allowed structured categorization of a broad spectrum of coping strategies that then facilitated comparison among subgroups as well as with results from other studies. Our results suggest that individuals adapt to their circumstances by independently developing coping strategies and often use multiple strategies, spanning different CSI primary subscales, to deal with the complexities of their condition. An interesting finding was that among all the patients interviewed, no theme that could be categorized as self-criticism emerged. It could be that even if patients are self-critical, at times, they may not consider this as a strategy that they have developed to cope with the challenges they face. This subtle, yet important distinction, may not have been apparent if participants had been surveyed using the CSI questionnaire. The most frequently cited themes of "take care of myself and follow doctors' orders" and "rely on family and friends" suggest that these patients want to take better care of themselves and needed to rely on others to cope with this chronic condition. This may indicate that these patients would be responsive to opportunities for improving self-reliance if they had more structured and systematic support from health care providers and social services to address their quality of life and lifestyle needs, resulting in better patientcentered health outcomes.
Specific types of coping strategies have been proposed as having beneficial effects on health outcomes [15, 28] . In looking across different diseases, the correlation of specific CSI primary subscales to physical and psychological outcomes is variable [29] . For example, some studies have suggested a negative correlation between emotion-focused coping or avoidance strategies, and the mental component of the Quality of Life questionnaire [30, 31] or adherence to fluid restriction [32] . Some reports suggest that HD patients predominantly use denial and avoidance strategies but had similar health outcomes, anxiety, and mood profiles to other dialysis patients [33] . There are also variations in how coping strategies are categorized. For example, we categorized "having" social support as emotion-focused coping while others have considered "seeking" social support as a problem-focused coping strategy among male hemodialysis patients [34] . Additionally, in our exploration of coping themes, there was considerable use of emotion-focused engagement strategies, often combined with problem-focused strategies, by the same person. Therefore, by using a qualitative approach, a deeper understanding has been obtained on the context of these coping strategies among patients with kidney disease and could lead to evaluating the effectiveness of specific coping strategies in dealing with stressors and on outcomes of interest in this patient population [6, 35] . Our work offers insight into the complex network of coping strategies employed by patients with kidney disease and how they relate to the coping strategies index, the theoretical construct from which many of the self-reported quantitative instruments assessing coping strategies are derived. By using a qualitative inductive process to classify the breadth of strategies used by patients, we were able to identify and highlight the diversity of coping strategies within each CSI subscale, with rich information on what each coping strategy looked like from the perspective of these patients as well as at different stages of disease progression. Patients who have lived with a diagnosis of kidney disease for more than a year might cope differently from those recently diagnosed. Furthermore, different coping strategies might be more effective based on where they are in the mental adjustment to chronic illness. [36, 37] . Our results suggest different coping strategies were used by patients not on dialysis, those on hemodialysis, and those on peritoneal dialysis. Time since diagnosis of kidney disease, presence of other comorbidities, and self-perceived limitations from the diagnosis were associated with the types of coping strategies used by patients, especially the proportion of patients using disengagement strategies. Other studies among kidney disease patients have reported a correlation between disengagement strategies and worse clinical outcomes, including mortality [38] , emphasizing the importance of understanding coping skills among this patient community. By collecting qualitative data from a large cohort of participants representing a heterogeneous mixture of attributes, the complex network of coping strategies, relevant to their kidney disease context, used by these patients has been highlighted. The patients who participated in this study predominantly used engagement strategies to cope, suggesting greater involvement in the management of their condition and associated life changes. There are some indications that those dealing with multiple comorbidities might more often resort to disengagement strategies to cope with their condition.
A potential limitation to our study is that participants tended to be younger, had higher education levels, and included a higher percentage of females and African Americans compared to the U.S. national population for each modality. The selected study sample is in part the result of our recruitment method using social media, and in-person recruitment being concentrated in a specific geographic region. Given their willingness and ability to participate in lengthy telephone interviews, participants were potentially healthier and more engaged compared to the general U.S. population of CKD and dialysis patients. These factors might be reflected in the high use of engagement rather than disengagement strategies among our participants. However, these same factors may have allowed participants to better articulate their experiences and provide us with better insight on positive coping strategies. Wisdom from those who have successfully coped with their disease could be helpful for others in similar circumstances. Further, the variety of coping techniques and complexity of their interactions observed through this study highlights the many opportunities for the health care system to support individuals in developing effective coping skills and better manage the considerable impact of kidney failure on patient life and well-being. This understanding will help care providers to tailor the coping support to individual's current needs. For example, being aware that there is a risk for pre-dialysis patients to cope using disengagement strategies such as wishful thinking, health care providers could be more vigilant to this risk and proactively suggest engagement strategies that other patients have described here, such as learning more about the disease and staying active. This might involve facilitating access to or customizing education in problem-solving strategies that could benefit patients dealing with negative symptoms that they might be experiencing; referrals to therapists who could help these patients find appropriate tools for coping might also be an option. Furthermore, connecting patients to the experiences of similarly situated patients could lead to a mutually supportive and engaged community of patients empowered with positive coping skills to deal with the many challenges of living with chronic kidney disease.
Conclusions
Kidney failure has a serious impact on the lives of patients and these patients have to deal with many long-term physical, psychosocial, and financial stresses. Patients described, in their own words, ways in which they deal with these stressors. Analysis of these responses highlight the complex and reactive coping strategies that patients adopt to the variable demands at different stages of contending with the disease and its treatment options. This qualitative approach illuminates how the CSI framework applies to the context of coping with CKD. Such description of the lived experience of others coping with kidney disease could empower patients with coping skills that suit their individual needs with the knowledge that they have been effective for others in similar situations. Meanwhile, this understanding could improve targeted support provided by health care systems and providers so patients can better deal with the many challenges they face in living with kidney disease. Its mission is to fund research that will provide patients, their caregivers, and clinicians with the evidence-based information needed to make better-informed healthcare decisions. PCORI is committed to continually seeking input from a broad range of stakeholders to guide its work. FT is supported in part by NIDDK grant K01DK087762.
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